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Tandem Mass Spectral Library

Searching
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Experimental tandem 
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Batch mode 
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MS Search

×Mass spectral library searching is a fast and reliable 
technique to identify compounds from LC/MS/MS data.

×Building a comprehensive, high quality and reference 
tandem mass spectral library is essential for the 
accurate compound identification.

× More compounds, more compound types;
× Different energies, precursor ions;
× Various mass spectrometers with different ion sources.

Searching 
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searching
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Identify precursors of MS2 spectra

Authentic compounds

Spectra of MS2, MS3, MS4, isotopic precursors, in-source fragments

MS2 spectra with the same precursor ion

Consensus spectra

Tandem mass spectral library

Density-based clustering

Manual inspection 
(expert evaluation)
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Quality control

Product Ion 
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Accuracy
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Chemical Info

FT-IT, IT MSn

Analyzed on Orbitrap Elite
and Fusion Lumos

Ion Trap (IT, IT-FT) 
Collision Cell (HCD) 

Electrospray 
Ionization (ESI)

Atmospheric Pressure 
Chemical Ionization (APCI)

Q-TOF

new

new

MS Interpreter

Glycan 
Annotation

Procedure of Extending the NIST Tandem Mass Spectral Library

Cluster spectra of MS2, MS3, MS4Top-down hierarchical clustering

MS Dancenew

new
new

Data Processing Pipeline

MS Sing

new
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New Compound Selection Process
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InChI

Wikipedia

HMDB
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EPA/FDA Lists

Drug Bank

30+ Collections

...

Combine 
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10K compounds/year



Big Data Analysis
50,000 spectra per compound

1,500,000,000 spectra

for 30,000 compounds

Ion source: ESI, APCI

Instruments: HCD, IT, FT-IT; Q-TOF

Modes: Positive, Negative

Spectrum types: MS2, MS3, MS4

Energies: 20 steps, 2%-320%

Precursors:
[M+H]+, [M+2H]2+, [M-H]-, [M-2H]2-;

[M+Na]+; Dimers, Trimers; Isotopic Precursors;
MSn

In-source Fragments: [M+H-neutral]+;[M-H-neutral]-
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The Data Processing Pipeline
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N-[(4S,6S)-6-Methyl-7,7-dioxo-2-sulfamoyl-5,6-dihydro-4H-thieno[2,3-
b]thiopyran-4-yl]acetamide

MS Sing

MS Interpreter 3.4

297.0032

198.9878 216.0143

Annotating Product Ions
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[M+H]+

HCD, NCE=30%

chemdata.nist.gov


